Introduction and background
Water is known to be present on Mars in the atmosphere and at the poles, and abundant evidence has been presented that water existed on Mars in its past history in the form of ground ice and groundwater (at times slowly to catastrophically released), and possibly as standing bodies of water (lakes and oceans) [e.g., Carr, 1996] . The distinctive outflow channels are among the most dramatic evidence for water on Mars; water associated with these abundant features emerged from the highlands subsurface, carved channels as it flowed downslope, and emptied into the northern lowlands, where the wide channels disappear abruptly [e.g., Baker et al., 1992] .
Intrigued by the question of the fate of the water flowing out of these channels, Parker et al. [1989] • ]. MOLA data provide the first comprehensive high-resolution view of the topography of the northern lowlands and the transition from the southern highlands and using these data we have undertaken an extensive analysis of the hypotheses for the presence and fate of a north polar ocean. Here we assess: 1) the topographic level at which hypothesized unit boundaries and ancient shorelines occur today, 2) the surface roughness in units on either side of boundaries, and 3) the topography of the basin as a whole in order to obtain accurate volume estimates to compare to predictions.
Analysis of the altitude of proposed shorelines
The locations of unit boundaries interpreted to be ancient shorelines were mapped by Parker et al. [1989, 1993] and much of the activity described above is likely to have happened in later times. Thus, the fact that several of these trends have explanations consistent with post-formation processes suggests that modification processes should be carefully analyzed before Contact 1 is rejected as a candidate shoreline. The younger Contact 2 (Fig. 1) , although also not a straight line in Fig. 2, shows a much (Fig. 1) but the detailed position is obscured by the large crater Lyot; by interpolation we estimate that the position lies at about-3.6 and-3.7 km, but this data point is not included on Fig. 2 In terms of these geological unit assemblages, the Plateau Sequence lies on the upland side of the two contacts mapped b y Parker et al. [1989 Parker et al. [ , 1993 We also analyzed the characteristics of surface roughness in the northern lowlands by plotting the median slope in degrees at seven different scale lengths ranging from point-to-point (about 300-400 m) to several tens of kilometers (Fig. 3) . The surface at elevations north of Contact 2, and below it in elevation, is smoother at all scale lengths than the surface between Contact 1 and Contact 2 (see Fig. 1 ). Note that the difference is greater at larger scales, reflecting the general flatness of the northern lowlands and the presence of regional-scale topographic slopes between Contact 1 and 2. As with the data on individual geological units, these data (Fig. 3) 
